Neutral upright sagittal spinal alignment from the occiput to the pelvis in asymptomatic adults: a review and resynthesis of the literature.
An increasing emphasis is being placed on the preservation or restoration of neutral upright sagittal spinal alignment in both deformity surgery and routine spinal operations. Sagittal spinal alignment is becoming recognized as an important predictor of a patient's outcome after spinal surgery. In this literature review, the authors analyze data obtained from previously published studies conducted to evaluate neutral upright sagittal spinal alignment from the occiput to the pelvis in asymptomatic adults. A review of the English-language literature was conducted to identify studies conducted to evaluate neutral upright sagittal spinal (occiput-pelvis) alignment in asymptomatic adult volunteers with no spinal disease. The authors identified 12 articles that met the strict primary inclusion criteria of the current study. From these articles, 23 angles and displacements were selected to depict neutral upright sagittal occiput-pelvis alignment. Pooled estimates of the mean and variance were calculated for angles and displacements that met secondary inclusion criteria. The greatest variation in the regional spinal curves occurred in the cervical spine from C-2 to C-7, whereas the greatest focal angulation in the spine occurred from L-4 to S-1. Sagittal spinal balance was maintained in a narrow range for alignment of the spine over the pelvis and femoral heads. Neutral upright sagittal occiput-pelvis alignment in asymptomatic adults has been well studied regionally. Despite a wide variation in the undulating lordotic and kyphotic regional curves from the occiput to the pelvis, sagittal spinal balance is maintained in a narrower range for alignment of the spine over the pelvis and femoral heads.